Neutron energy analysing techniques allow to measure at different wavelengths at the same time thus avoiding losses due to monochromatization. We built and tested a refractive energy analysing device made from small prisms, where losses only occur due to the attenuation in the material. We measured the refraction and the transmission of MgF 2 and Si prisms at the V14 reflectometer in Berlin at 4.9Å to check their applicability. The experimentally determined linear attenuation coefficients are 0.055 cm −1 for the MgF 2 and 0.03 cm −1 for the Si prisms. An energy analyser consisting of silicon prism layers was measured at the EROS reflectometer at the LLB in a white neutron beam. The useful wavelength band was 2.4 to 7.6Å. At 6.7Å a wavelength resolution of 5 % and a transmission of 53 % were achieved. The surface roughness of the prisms could be determined to be (0.011 ± 0.006) deg.
reflection is done for different wavelengths. In reflectometers working in the 8 monochromatic mode a crystal is used to select a fixed wavelength and the 9 measurement is performed at different angles.
10
Since the use of monochromators and choppers causes high losses in the 11 neutron flux, several optical elements had been investigated to substitute 12 these elements [1] . One option is to use a white beam and split the neutron 13 wavelengths in space. This can be accomplished by a magnetic field gradient 14 [2] or the refraction of the neutron beam in matter can be used [3] [4], e.g.
15
the refraction by a row of prisms, as pioneered in the field of x-rays by W. 16 Jark [5] . 17 
Theory

18
Here we want to derive an expression for the wavelength resolution and 
where λ is the wavelength of the neutron and Nb the scattering length density
26
of the prism material. The refraction angle ϕ is given by Snells law
where α is the incident angle. Since the angle increases in very good ap-
28
proximation linearly with the number of prism surfaces, the deflection of the 29 whole prism row is increased by a factor of 2 times the number of prisms i.
30
Thus the angular dispersion is
and the wavelength resolution of a prism system is given by 
The transmitted intensity through the prisms is attenuated by absorption in 42 the material and scattering at the surfaces. To measure the transmission through the prism arrays the distance between 81 sample and detector was reduced to 50 cm and the detector slit was removed.
82
This increased the detector acceptance up to 2 deg which allows to cover the cur.
130 Table 1 shows that the only cause of broadening which was not known or the intensity of the beam transmitted within one prism layer reduces to zero, This is a problem, because when a white beam is used only the projection 142 of the measured data (see Fig. 3 ) to the ordinate is available. To prevent to 
Conclusion
157
It could be shown that due to the better surface quality of the prisms Si 158 is better suited as prism material than MgF 2 .
159
The energy distribution of a neutron beam could be analyzed by a stack of 160 Si prism rows. We could achieve a resolution of better than 5 % for neutrons 161 with wavelengths longer than 6.7Å.
162
The transmission varies between 84 % for 2.5Å and 9 % for 8Å. These losses 
